Abstract. -The magnetic properties of FeGazO4, FeA1204 and FeIn2S4 have been studied by neutron diffraction, low fdield susceptibility and Mijssbauer measurements. A strong spin-glass character is observed for the sulfide compound while less pronounced for the oxide compounds.
Introduction
Systems with spinel structure are good candidates for spin-glass behaviour [I] , as different types and degrees of disorder and frustration may be present in the lattice. The disorder may be due to a random magnetic dilution in one of the two sublattices, tetrahedral (A) and octahedral (B), as well as to a random distribution of magnetic ions between the two sublattices. The frustration may be topological in type, as in the antiferromagnetic B-sublattice, like in ZnCr2,Ga2-2,04 [2] , or due to the existence of competing ferromagnetic and antiferromagnetic interactions, like in ZnCr2,In2-2,S4 [31.
In the framework of our systematic investigation of the magnetic phase diagram of the spinels [2, 4, 51, we have studied the magnetic properties of three iron spinels, FeGa204, FeA1204 and FeInaSr, where the iron ions are differently distributed between the two sublattices, leading to the concomitant occurrence of competing A-A, B-B agd A-B interactions.
We have performed neutron diffraction experiments, Mijssbauer spectroscopy and susceptibility experiments (DC and AC), which all give evidence of spinglass like behaviour in the three spinels.
Results and discussion
where C and C' represent two different types of cations. In 
the flat minimum in the susceptibility curve. On the contrary, to describe the SSC in FeInzS4, it is necessary to use 8 parameters, that means that the compound is not very close to establish an ordered state. FeA1204 has an intermediate state and it is interresting to note than for the A-A and A-B distances that are not concerned with iron interactions, we have found nul values for these SSC.
SUSCEPTIBILITY MEASUREMENTS.
-We have Carried out AC susceptibility measurements at different frequencies (10' Hz < u <lo4 Hz), using a mutual inductance bridge, and DC measurements (FC and ZFC) with an applied field of 400 Oe, using a Faraday balance.
The AC measurements at u = 116 Hz show a maximum at Tm=12.2 K, 13.2 K and 12.05 K for FeGa204, FeA1204 and FeIn2S4 respectively. In the limited frequency range examined, the frequency dependence of Tm is satisfactory fitted by a Fulcher law, with TO = 10-l3 and To = 7.4 K, 8.1 K and 8.4 K for FeGa204, FeA1204 and FeInzS4 respectively. The corresponding Fulcher ratios (Tm-To)/Tm are 0.39, 0.38 and 0.30 respectively. The static susceptibility measurements show a t low temperature a splitting between FC and ZFC curves. A different behaviour is observed for the FC susceptibility, which increases with decreasing temperature for FeGa204, remains almost constant for FeA1204 and decreases after a maximum for FeInzSc (Fig. 1 ). These differences should reflect a different extent of magnetic correlations in the three spinels. respectively, in agreement with the neutron diffrattion results. A large distribution of the A site quadrupole interaction E A occurs due to the local distortion of the site caused by the random substitution of Fe in the B site. In the case of FeA1204, the E A distribution recovers the E B value and then the determination of the B population is less accurate. At low temperature, magnetic enlarged hyperfine spectra appear revealing a hyperfine field Hhyp distribution coherent with a disordered magnetic structure. The transition temperature Tc is near 18, 19 and 16 K for FeGazO4, FeA1204 and FeIn2S4 respectively. We have noted an interesting feature for FeA1204 where the Hhyp variationcis not the same with decreasing and increasing temperatures around 12-18 K. This property should be in favour of a weak phase transition near 12 K.
